INTRODUCTION {#sec1-1}
============

Noncarious cervical lesions (NCCLs) are defined as loss of dental hard tissue in the cervical part of the tooth, with multicausal and insufficiently clarified etiology, but not caused by caries. Common problems associated with NCCLs are cosmetic problems, unpleasant hypersensitivity, plaque retention, caries incidence, painful sensations, pathological changes in the pulp, and eventually tooth loss.\[[@ref1][@ref2][@ref3][@ref4][@ref5]\]

Special characteristics of these lesions include the presence of dentin or cementum in the gingival margins, microleakage and postoperative sensitivity, difficulty in moisture control and isolation, and lack of mechanical retention.\[[@ref1][@ref5]\] Higher failure rates of restorations in these lesions can be attributed to the role of mechanical stresses due to occlusal loading at the cervical margin leading to cuspal flexure.\[[@ref6][@ref7]\] Hence, a critical factor for the restorative success of cervical lesions is the selection of the restorative materials.\[[@ref6]\] Currently, the materials of choice include conventional glass ionomer cements (GICs), composite resins, and their combinations.\[[@ref8]\]

Resin-modified GIC (RMGIC) has resin monomers, like HEMA or Bis-GMA incorporated in its composition, making it a dual-cured cement having higher flexural, compressive, and tensile strengths than conventional GICs.\[[@ref8]\]

EQUIA (GC, America) is a new glass ionomer restorative system. It is a combination of a self-adhesive, chemically cured, highly filled GIC (Fuji IX GP Extra, GC) and a self-adhesive, light cured, filled resin surface sealant (G-Coat Plus, GC). The manufacturers of EQUIA claim that the material has increased fracture toughness, flexural strength, and flexural fatigue resistance which are required in Class V restorations.\[[@ref9][@ref10]\]

Nanohybrid composites contain nanofillers and have a significant increase in the filler content leading to considerable improvement in the material\'s physical properties.\[[@ref11][@ref12][@ref13][@ref14][@ref15]\]

As limited literature is available comparing the clinical evaluation of EQUIA with other commonly used restorative materials in NCCLs, the purpose of this study was to compare and evaluate EQUIA with RMGIC and a nanohybrid composite and also to determine which material is best suited to restore NCCLs. The null hypothesis is that there is no difference in the clinical performance of EQUIA, RMGIC, and nanohybrid composite at 1-year.

MATERIALS AND METHODS {#sec1-2}
=====================

This study was conducted from February 2013 to August 2014 after obtaining ethical clearance. A total of 87 lesions in 29 patients aged from 20 to 60 years, in vital teeth with normal occlusion and interproximal contact, with a minimum of three NCCLs in the same quadrant, with a depth of 1-3 mm were restored after obtaining signed informed consent from all patients. Teeth with parafunctional tooth wear, caries, poor oral hygiene, discolorations, periodontitis, and subgingival lesions were excluded from the study. The minimum sample size required for the study was 72 (24 per group) with 95% confidence interval and 80% power. However, as the study required follow ups by the subjects, a higher sample size of 87 was considered. Preoperative sensitivity was recorded by taking history and by clinical examination. Oral prophylaxis was carried out in all the subjects 2 weeks before the placement of the restoration. The selected lesions were assigned to Group A - RMGIC, Group B - EQUIA, and Group C - Nanohybrid composite by computer randomization.

The lesions were cleaned with prophylaxis paste and rubber cup to remove deposits at the time of the restoration. Other than this, no mechanical preparation or abrasion of the tooth surface was done. Shade selection was carried out using Vitapan classic shade guide (Zanfabrik H. Ranter Gmbh & Co., KG Germany). Isolation was achieved using cotton rolls and saliva ejector. Gingival retraction cord (Ultradent, UT, USA) was used where equigingival margins were present. Restorations were done using GC Gold Label Glass ionomer light cured universal restorative (GC Corporation, Tokyo, Japan) and dentin conditioner in Group A (GC Corporation, Tokyo, Japan). In Group B, GC Fuji IX GP Extra (EQUIA) (GC Corporation, Tokyo, Japan), GC G-Coat Plus (EQUIA) (GC Corporation, Tokyo, Japan) and dentin conditioner were used and in Group C, Tetric-N-Ceram starter kit (Ivoclar, Vivadent) was used. Placement of restorations was done according to manufacturer\'s instructions by a single operator. All restorations were contoured with transparent cervical matrices (KerrHawe, CA, USA) before curing.

All the restorations were finished under water cooling using fine and superfine diamond points (S.S. White, NY, USA). Polishing was carried out with polishing discs (SuperSnap, Shofu Co., Kyoto, Japan). Subjects were instructed to use a soft brush with a toothpaste and were taught the correct brushing technique.

The subjects were recalled at the end of 1-month, 6 months, and 1-year for evaluation of retention, staining, marginal staining, marginal adaptation, surface roughness, and postoperative sensitivity of the restorations according to Unites States Public Health (USPHS) criterion. The evaluation was carried out by a single-blinded investigator using a mirror and explorer under a good operating light. The operator was not involved in the evaluation of the restorations. The data were entered into spreadsheets, and Chi-square test was applied using software SPSS version 18 by IBM SPSS Statistics (*P* = 0.05).

RESULTS {#sec1-3}
=======

In the present study, 3 patients out of a total 29 patients did not return for any of the follow-up periods. Out of the remaining 26 patients, 1 patient did not return for follow-up at 6 months and 1-year. Thus, the dropout percentage was 13.05%. Hence, in the present study, after making allowance for the drop outs, a total of 78 restorations in 26 patients were considered. Of the 26 patients treated, 18 were male and 8 were female. The ages of 4 patients were between 40 and 50 years, while the ages of rest 20 patients were between 50 and 60 years. Of all 78 restorations, 42 were present in maxillary teeth, and 36 were in mandibular teeth, and preoperative sensitivity was seen in 46 lesions. Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"} show the comparative clinical data at the three follow-up periods for retention and staining.
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Comparison of EQUIA, RMGIC, and nanohybrid composite for retention at different time intervals
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Comparison of EQUIA, RMGIC, and nanohybrid composite for staining at different time intervals
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The statistical analysis showed no significant difference in the clinical performance of EQUIA, RMGIC, and nanohybrid composite for retention, staining, marginal staining, marginal adaptation, surface roughness, and postoperative sensitivity in NCCLs at 1-month, 6 months, and 1-year (*P* \> 0.05).

DISCUSSION {#sec1-4}
==========

The present study used the USPHS criteria for clinical evaluation of the restorations. This system was developed by Cvar and Ryge in 1971\[[@ref26]\] and has been used extensively for clinical evaluation of restorations.\[[@ref5][@ref16]\]

Retention of the restorations is a function of bond strength.\[[@ref17][@ref18]\] Adhesion of EQUIA which uses Fuji IX GP Extra, a highly filled GIC, to dentin occurs by a micromechanical interlocking and a chemical bonding with the hydroxyapatite in enamel and dentin. Adhesion of RMGIC has been proposed by two mechanisms. First, bonding with the formation of an ion-exchange layer as seen with conventional GICs and second, bonding with the formation of a modified hybrid zone with the tooth structure. For composite resins, bonding to dentin is via the formation of the hybrid layer. A micromechanical interlocking occurs by the diffusion of resins around dentinal collagen fibrils that have been exposed by demineralization. The bond strength of GIC to dentin ranges from 3 to 10 Mpa, bond strength of RMGIC to dentin ranges from 13.56 to 19.67 MPa, while that of composite is higher and ranges from 16.84 to 23.34 MPa. In the present study, there was no significant difference found in the retention rates between the three materials at any follow-up periods. However, higher restorations were lost in the nanohybrid composite group at 1-year, in spite of it having higher bond strengths as compared to RMGIC and EQUIA. Similar results have been found by Brackett *et al*. and Santiago *et al*. In another study, Brackett *et al*. found RMGIC to have better retention rates than composite, although not significant.\[[@ref19][@ref20][@ref21][@ref22]\]

The failure of the restorative materials in NCCLs has been reported to be multifactorial. Some of the contributing factors are the sclerosed dentin, location of the lesion, shape of lesion, occlusal factors, absence of bevel, absence of etching, and application of adhesive for RMGIC and EQUIA, elasticity of the restorative material, and type of dentin used for bonding. A significant factor for failure in NCCL is the elasticity of the restorative material. A more rigid material, like composite, will not withstand the stress acting at the adhesive interface when the tooth is undergoing flexion during occlusal loading, which could result in debonding. This could have resulted in higher failure rates of composite restorations. Another factor is the type of dentin used for bonding. It is known that as the dentin ages, a higher amount of calcification is seen, which could negatively affect adhesion of the material. In the present study, the majority of the subjects were aged between 50 and 60 years, thus having a more calcified tooth structure, which could have contributed to less retention of composite restorations.\[[@ref20][@ref21][@ref22][@ref23][@ref24][@ref25]\]

Contradictory to the results of the present study, Folwaczny *et al*. found better retention rate of composite as compared to RMGIC. In their study, they had used bevels for composite restorations, which probably resulted in better retention of restorations.\[[@ref25]\]

Staining depends partly on the surface texture and roughness. A smooth surface will take up fewer stains as compared to a rough surface and requires the use of finishing and polishing systems. The finished or polished surface is filler/glass rich and more characteristic of the particles in the bulk material. The size of the large fluoroamino silicate particles of the GIC cements range from 4 to 8 μm, while the mean particle size of the nanohybrid composites is \<1 μm. In the present study, all restorations were scored alpha at 1-year follow-up. Similar results were found by Smales *et al*. and Folwaczny *et al*. However, Brackett *et al*. found resin composites to have a better color match as compared to RMGIC at the end of 2 years.\[[@ref22][@ref23][@ref24][@ref25]\] This discrepancy in the results could have been because of the longer periods of follow-up (2-5 years) in these studies as compared to the 1-year follow-up in our study.\[[@ref15]\]

Thus, within the limitations of this study, it can be concluded that:

There was no statistically significant difference seen between clinical performance of EQUIA, RMGIC, and nanohybrid compositeHigher rates of restoration loss were associated with nanohybrid composite, but the results were not statistically significantIn all other criteria, the three restorative materials showed similar resultsClinically, EQUIA showed an overall better performance than the other two materials. However, more studies conducted over a longer period and with a higher number of samples are required to conclusively compare the three materials.
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